STATEMENT OF WORK

Background: 

A new X-ray miniature source is required that will meet aircraft and spacecraft thermal and mechanical environmental requirements.  This will allow the use of X-ray fluorescence spectroscopy (XRFS) as a technique for elemental analysis in a number of applications.  For example, this would allow XRFS instrumentation to be used in NASA missions such as an XRFS in miniaturize form incorporation on a Mars Rover to perform a geological analysis and for real time in-flight aircraft systems monitoring of lubricants for safety evaluation purposes.

The advantages of the proposed new X-ray source over traditional radioactive isotopes are improved safety, improved performance, spectrum control, and easier administration in terrestrial applications.  An X-ray tube produces no radiation when not energized.  This makes fabrication, handling, maintenance, and disposal much easier and safer than radioactive sources which produce radiation hazards at all times. Problems in the use of an X-ray tube are its sensitivity to shock and vibration loads, limited lifetime and high heat generation and power usage. All of these problems are related to the heated tungsten filament used as the thermionic emitter in standard commercial X-ray tubes. It is the goal of this effort to replace the filament with a solid state electron generator and compare the performance of an X-ray tube produced using this generator with the performance of a standard filament type X-ray tube.
Requirements:

The contractor shall deliver to LaRC:

· A sealed X-ray tube with a solid state electron generator in place of the conventional thermionic emitter and its associated control electronics, 12 months after award of this contract. 

· The X-ray tube shall be a separate component from the control electronics and will be tested for performance before and after receiving spaceflight shock and vibration loads.
· The operating voltage for the tube will be 30 Kev and will have a Rhodium target with side window geometry. 

· The electric power supply shall provide the necessary power to the X-ray tube and will be operated using a 110-volt AC input. 

· Control of the power and electronics shall be made through a computer interface using Microsoft Windows software.

Deliverables:

· One complete miniaturized X-ray tube source with power supplies.


· Complete schematics and any software associated with the operation of the X-ray tube source in a form that can easily be modified by NASA Langley.

· Complete characterization data of the X-ray tube source including a report evaluating the stability and output of the tube. Since an X-ray tube of this type is novel and has never been attempted before, there are no specific specifications regarding its performance.
